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and Techno~ (lM ITS) 
n I cases. A. pan of 

Air Fom: 

In 0I"<Iff 10 e,-alual. Ll$Cr sat i,faction ond oth .. p.111Im<1~rs. t .... ~val".t ion t03Il1 dcv<lQp<d a 12 qt><pion ~s.sm<nt 
qt><pionnli~ (Post. irnpkm<ntation QuutionnairellnttrVitw) "hlCh was to be incorpont«J into tho tdutationll 
database. It .... as to~ ... oJkr tbo subject has vitwm th'e c.a .... Th" quostionnai~ ""a! to be voluntary. aDd if 
.I\ortbo panitipan' had "oeliDed th~ ' imn to complete , .... q,,",,~. tbo qlle$llOTIJII.l~ wook! ftOI ~t 

ilSOlf again. II .... as ftOI .... rin.,., into the prOVo'Irnminl for PathEd and th ... ".,.. n<vt1" launchl'd. 

Ho...,vt1". in lho sprin, of2OOS. UPMC t<'Si<:Io-nc patboIoJists "'<ft .. ked to complete. s......-y (PathEd Applic.ation 
S......-y) tNt asstSSO<I tbo 0= of"'" of the PathEd application. Thi' iDformation " .... used 10 provide feedback 10 
the UPMC PathEd dc""lopmoniloam ...... resull oftloi ........ .,y. many i .. ues ........ i<lemiftod and ...... 1'.:<1 and 
SIIggostions ,,= inc<)rporaled into the applicalion •. 

Phus li InIU _ a"d Inl .... -fa<iI"ly WS] QUirt, "'''yrne' Siudy 
C/I.!e Selectioll 
A CoPalh (Cemer Corporation. Kansa, Cily. MO) labonuOly infO",,",iQn system (LIS) e lectronically quui<d it, 
,urSical pathology <i.tab ... for.1l cases in 2004 that had b«n prev iously v iewed for G""lily ass .... n< •. Th" inltiol 
QlK'1')' .. ,u lled in I 150 possib le cases. For research purpose~ in"t$ligator< deddeJ 10 exclude <alOS IhO! had over 
Ihe bloch. Th" excl .... lon factor ...... Ited in 497 C3S<'S ava ilabl. for "lIdy pUI"J'O"Os. The computer .selecled every 
t<1l1h case !tom llIis pool unlil thiny COSO!I ,,-.... selected The llI",y <a.<e< <tlected r( .... I~d In 67 di"i"Q$3ble pari', 
cOlllp:l$Od of2<l1 'lidol. De-id<1lliftod palho\osY rcpons and ,lido< of tho thiny C3SC:'I werc ""'.,ned and used for 

the Sludy. 

Dlgi/ul SliM P~all"" and l 'i .... ·iIIg 
Glass slido< of the tIIiny surgical pathology CI$OS Well' scanned ",in, an Aperi<> T2 scanner. The T2 <tanner used • 
20x mkroscQP( objective ond had • >paIial wnplin, ptriod of 0 .47 )1IIl p<r pixel. The scanner "as <qUIpped wilh 
dual 2.~ Gilt Xeon prt:IUSSOI"5 with 4 GB of RAM. Di&iul .Iides " ..... placed on a server " .jth dual J Gilt Xeon 



processors and 4 GB of RAM I'\Illning Microsoft Window, Strv~r 20()0. The digital slides were vie",'ed u,ing 
Aperio's Spe<1IlIm webviewer. Aperio's webvi.w.r could '" accessM from .ny computer thm the pathologist had 
"""ee",, to. Typical COmpUle .. had Pentium processors with 512 to 2048 megab)1.' RAM. Microsoft Windows 
2000/XP. and connectivily 10 Ihe inl""'<1. 

f'arlicipam Re"",i/mem 
Interesled p.thologists were identified on USAF base, and "'ilhin UPMC- All ,ile. were IRBISGR approved. If 
pos,ible, projec1 personnel met with lhe pathologists direclly 10 p«SOOally discus, 'he projea in delail and to 
"""fum panicipalion. A recruilment handout and tri· fold , .. "e <ltveloped and ~n' wiU, a lener '" email 10 eligible 
palhologiits at boIh UPMC and USAF bases. Six palhologim ""ere recruited from mulliple UPMC ,it ... 

Dow CO/fulion 
We collected data at three tim. point' during tt.. s,udy. The first lime point O(curr~d prior 10 lt.. study, A 
ques,ionnairt was designed U,al asked palhologists .bout 'heir paU,ology uperi.nce. foreseeable roles of digital 
pathology. potential ob,tacle,. and digital ,Iide familiarity. 

The $O<:ond &ta colleclion lime.point wa, du,ing the an.lysis of digital ,Iide'. Participants were asked 10 complete 
slid. and case , urveys. For slide , urv'y'. vart.blos such as f<)Cus qu.lity. artifact pr ... nce. and t issue component 
(nuclear. c}1oplasmic. red blood cell. non..:ell"I",. vascul",. and Iymphocylic d<tail) focus quali1y were "",,,,ded . 
Focus q .... lily and 1i,sue compOIlCtlt focus qualily used a r..-e point lik~rt seale ,ha, ranged from excellent to very 
poor. "Excellent" focus qualitY ratings indicated a fla"'less image boIh in colo.- ""d in sh"'P""'"', A .... ting of 
''(jood'' mUn! n.arly flaw Ie" with adequat. sharpn .. s. "hir" q .... lity meant th.1 2S". '0 S-OOIo of the image was out 
of focus. but ev.lua,ion of Ihe digital slide i, Slill pOs,ible. "Poor" ratinS' indicated that moSt of the slide was out of 
focus. and il prt ... nted di'gno,i,. "Very Poor" mc30t that U,e entiro ' lide was Out oHocus. which precluded a 
diagnosis, Image rt'ponse speed. appara!U$ case O' ust. and internel suhilily Wert also recorded. These'1Ifiables 
usod a low. medium. and high scale 8$ perteived by U,e pathologist.. 111<" sli<k su,,~-s incorporated in an electronic 
'itnt ,ump that determined u,. rolative lime to compl .. e the .valuation of a slido. 

Case sur.-~y' we", d.v.loped in order to rtcord the I.wl of di.gnostic agreemont Aft.,. analyting o,'try slide for a 
biO\lSied part. panicipan!$ would v;ow tho original diagoo<i, and rat. thoi' agr«m.ntlevel using a Ii ... pOint Li\;<rt 
scale, A rating of"Complc!e Agr«m.nf" meant that all aspe<t< of the original diagnosis w.", agrted upon. A 
"Reponing ErrOl" rating mUnt there was a t~1"'graphical error in tt.. original rq><>rt. but il did"", affect patient 
management or prognosis. "Mild Disagreement"' indicated a disagreement in lh. subtype of diagno,is. For 
example. lhe wrong Iype of ,"",coma was ropOned, .. Mod ..... t. Disagreemenf' rankings indicated a disagreem.nt. but 
it did"", affecl palienl management or prognosi,. Finally.' rating of ""Marked [)isagreement" indicoted a 
disagreement with the original diagnosi, u,at affect.d pati.n, prognosis and/or management Diagnos1ic .greement 
was rated f", every diagnostic pan of <Hry case. 111<" ,mall.it cast, had one biopsied pan. while th. largest case 
had ten hiopsied pans, Cases that received any disagreement ra,ing wert rtvitwed loy th. principal in,'es,igmor in 
order to delel1l1ine if 'he original pothologi" n«d.d nOlif,c'lion. Case: surveys also Tttorded percetved cas< 
complexity. diagnostic confidence. and lime.,o-tompl.t. Cas< ,urvey, had. timestamp incorporated into tt..m that 
tracked e3Se-<ompletion ""I""J. 

Once participants compk,ed case and ,lid. surveY'. they were asked 10 complete a pO<1~t>dy questionnaire. This 
questionnairt rocorded rtspO""" to v",iables such as confidence in us< of digita l pathology 'echnology. slrtngths 
and weaknes ... of digilal ,lid .. , digital slide feasibility. and the role of digital slid.s in Ih ..... ry&y practice of 
palhology. 

Data " ... , collected using a Microsoft Acct<> database: Forms were <ksigned to help the participant matriculate 
through th. 'tudy and provide<J an interface wt..re palhologists could enler thei, OWlt responses, Panicipant< could 
submit their data with a cliCk of a mouse to tt.. st"dy's honest broker. 

W" have prepared one paptT ,,'bich disc",s<s the use of the Microsoft Aece" &13base: 8$ an " .. alua,ion tool, Thi' is 
only now in DRAFT fOI1l1 and ..-illbe , ubmine<J to an e, ... luation '" pathology jQUf1\31. 
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,~'"''"'"''"""'"'''''''c'';''''"'''''''''''''";''''''"'. 
Forty cases w .... stl«tcd from UPMC hospitals. The diag.>os1i< intraoperative consultation (f.o= $«,;on) slide. 
we .. selected by the principal inveSligator. Intraoperative consuillUion is an imp<>nanl component in !II<: pr1'ICl;ce of 
surgical pathology. Digital pathology lochnQ logy may be uscful in ,ilUalion, ,,-here" local patholngis{ is 1'1<)1 

,v.ilable . Tissu", analy;:ed during intraopnat ive .on,uhalion are often thicker than the ptnnanent tissue 
prq>anIlioll$, th<rtfOrt, ~ liss"" sarnpks may v<=01 challenge, 10 current digital slide technalog;", in providing 
pathologi$ls ,,-jlh diagnOSlic grade imag<$ 

Dig"a/ Slid. Preparallon and V;""',ng 
Whole Slide Image, wert .,...ted u,ing a Tresllel7..ei" fifty , lid. loading apparaNs paired with. Olympus BX:\I 
microscOpe ~uipp<d with a Jai 3eep ROB came",. ~ dig;tal ,lides were placed on. machinc <quipped " 'j,h 
d .... 1 J GH~ XW<I p""'''_ with 4 GS of RAM and Mic,ooofl Window, 2000 Server. 

P.thologists used .n Olympus BX-41 micro",ope ~"ipped with. b i M7 c.mera. Digital slides vie,,·cd with 
roboIic micros<opy and whole slide im~g;ng used Trestle·, Medmicro software. Dat. w", collected using a 
Microsoft Acces, database. 

Partieipa", Recrui""em 
Interested pathologists were identified on USA F b.ses and within UPMC. All .ites ,,·tre IRBISG R .pproved. If 
""",ible project personnel met wilh !bem JIOI"!lOI\ally to di5cuss !be project in detail and 10 confirm panicipati<:>n. A 
recruitmem handout and tri-fold were developed and sent with a Ieller or email to eligible pathologist .. In February 
of2008. Digital Pathology Train ing S¢minar,..", held at UPMC. Thi' allowed time for UPMC and USAf 
pathologim to meel and work together on tile evaluation study. At that time we were able to solid, panicipat ion 
from Ihree USAF bases, one VA. and one UPMC Pfthologist. They were able to complete or complete in part the 
roboIic microscopy portion of the study. Our total sample included six UPMC and foor mililary p.Uhoklgist •. 

DOIa Collution 
We collected data at three lime points during the study. The flrst lime point oecum:d prior to the study. A 
que";""naire WM designed th31 asked pathologists iftlley had ever u .. d either WSI or roboIic microscopy. It .Iso 
MIoe<sed their pathology experience. opinion. on foreseeable roles o f digital pathology and poIenli.1 obstacles. 

The se<OIld data collection was .ccomplished durin g the analy.i, of , liM" P.nic ipant, were asked to comp lete ca .. 
propetlie. ,",",'ey" They were asked to rate the image on a four point ",ale; ··Excellent·· focus quality rating. 
indic.,ed • flawless image both in color and in sharpness. A ""ing of"iJood·· meant ne .. ly flawless with adequate 
$harp"" .. , "f.i .. · quality meanl thaI 2S% to 50"" of the image WM out of foeu •. (i,e., di,lQrtion makes evaluation 
difficult or lack of qual ity impedes the ability to render a d iagnosis), ··Poor" ratings indicated that most of the , Iide 
was OUI of focus, and il prevented diagnosis. The pathologists were . Iso a,ked to provide a diagnosi,. They w .. e 
.Iso asked their opinion on the .... of .... of the apparatus. comple,ily of the case .nd confidence in their diagnosis, 

Once participants oompleted ca .. properti .. surveys, \hey were .>ked to <:<HTIplete • poSt·study questionnaire. This 
questionnaire recorded .... pott5eS to variable. such as major strengths of either WSI or robotic micro..:opy. 
confidence of diagnosi. and if they bad a preference belw..,n the two technologies_ 

Data was added to a Microsoft Ace .... databa .. , Forms were designtd 10 help tile panicipant m.triculate through 
the ,tudy and provided an interface where pathologi", could enter their own re,pon"'_ Participant could submit 
the ir data with. dic~ or. mouse to the sTUdy"s hones' broker. 

We plan \0 s"~uently publish re,ults in an approprialejoomal. 

b. Forthe entire Study 

Digital palhology QA controlled trial studi .. were condu.cted at UPMC in FY()4. and the results of tho .. "udi .. 
affirm the reliability and u .. fulnes, of WSI in lhe dinical .. t1ing, The goal of the evaluation projects wa, to 
determine lhe ulility of intcr_facility QA based on W51techJ>OIogy within ti>t AFMS 
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WOOle .Iide imaging is a mtIbod of scaJlIIing >!ideo and pMlin& lhe digitized imogfi on ~ ond uansmining 
lhem ov..,. compur..,. necWOfU. This proceso perrnilS independmt '''''''ing of imag .. by llrie number.! of people in 
d,,-OTSe Iocalions_ I[ involv .. a fu.ion of mi<roscopy and digiLall«hoologie-s. Sinee lheK image iii .. [end [0 be 
quik lorge, lhey a~ usually Krvo<! up ., "'[il .. " Iran>mined juSl in Ume as tho view..,. needs lhom: only tho do,iro<l 
li le' .~ actually t"""minod. Adva""e, in digital techno lo,i .. mah it possiblo to .io ... im~Ses of slide, with 
resolution. nearing those .i.ible under an aplical microscope. Im.ge quality ",main, an issue for con,umers, 
however, and sc.nning manufacturers continuously mive to make improvement'_ 'ilII'K impr(",ements increasingly 
focus on chanS" that "'ill impa.ct tho int.~ion Oflhcsc sySlem. inlo the clinical palhology "".ironment. Scann .... 
flU eXp<'n$i,'e and vary in perfOlTltAll<:e. RigOn)ltS assesSm""lS of sySlem features and tho" Ih".n fo< loday', 
lMdital ""viron .... nl:$ are ~uiro<l. 

• If this i •• FINAL REPORT: 
l Wm: the proIocol obj«ti~ ..... and how wililhe outcOm< brocfrt lhe DoDIUSAF? 

• Ph..., I: Create I Wsr.Basr<! Edoc.tional 51 klcIrnuZe Co l\<'ctMltt 
Typical patho logy eduel1il)ll includes providing ,Iide selS in a liven domain for ,tudenlS 10 diagnose. 1llere arc 
many obvious lim itation. with this form of educat ion. A fe ... ;"" Iude ' cases with li nle info'mal;on: d ifficult access to 
, lid ... especially wben .Iide. mu,l be shared among studenlS: and ins\ruet.". expectation. lhat Sludem, can 
dc1<'11l1i .... the pel1i .... "t diai"OS'icl~ic features thai lead to. diagnosis_ PathEd ",-as designed 10 be used to 
... """nt pathology o<!UCIlion fur USAF and UPMC patlIoIoa,su and pMhology studenu, acid ........ th~ limitation. 
of lypical pathology cduca!ion. PIthEd ollow .. input of any ~Ie,...,t case informalion inchodin& inf""",,,Mltt from 
the ~ rcpon and odded mel""""" such as Cattplf}' and Subcalrgory. With each ~ po»tnl. odditi<JOlll 
el«1ronlC file<, .och as PDFs and JPEG. can al:5o be ..,Ioadcd to tho case. PatltEd U$C'I d'i'w slodn scannrd from a 
varirty of ,,-hoi •• lide ima&in, s)'St=s with digical .. kin orpfIized in a 11ft based on tho c.,..'s Orpn. Ca[egory 
and Subcategory, It provides ilUtructon with tho abilily 10 anOOlat. d igital ,Iides ar<! hizlllil,lll perlin""t case 
futures and otT ..... instn>eton the option to create quizzes, which may be linked to diltiLaI slide. or cases, f.". 
~ssessm.nt of the students' comprchen ,ion. 

To date, over 200 de.identified cases h ... e betn uploaded to tho ~po$itOf)' and .... ready for vitwinK by the 
pIlbologists_ Fttdback from initi.1 U$CfS has improvo<llayolll of the int<rfacc and the performance of sy .. tcm. It i. 
ami<ipoted that users WIll continue to provide feedback that ",ill be I>Sed 10 sbapc PathEd's fCMurtS and capabilities. 
Pa1hEd. applications can .. ""ily be apanded to encornptSl ocher domain. and .uppon uainin& for O!her allied health 
professional$. 

• Phase 2: Conduct WSI-6.ased Inter-Facility Qualny A .. lIr.lIKC (QA) 
This project extended the FY04 lI,uTS T elepatholou QA ,IOOIC, condocted al UPMC to include members of the 
lJSAF . etwor'< <If pa[holo&i,ts, The goal of this projecl was to deten111.e tbe utility of inter-facility QA-based W51 
lechnology. Inter.facility WSI QA may allow for nlOre co.1 ell'«lIve, higher qu.lity QA procedure, in the USAF 
system. 

WSI I«hnology i, Slill rdallvely .... w: the f1f"S1 di"LaI slide Kanner were buill in 2000 and the lechllOlggy i. rlpidly 
i"""""ina- For au[o~. hi",_sp«d WSIIO read! jlS poICfItlil in pathology pra!:[i«, It mUst ~o CMlinUOlH 
..... I""tion and ,-alidation by tho pathoology community, During lbe FYQ.l Tel<-pathooiogy Project, UPMC eslablimcd 
• prococol for asstSSlng i!l\lO&I' q""liIy and clinical f"""liOl'llhly of """"""o<! ima~ scannin, sySl=._ AI tho 
conclu,ion oft~ FY04 T~kpothololD' ProjCC1, ..... lts from • series of c""",,11ed clinical validations studies 
indicato<! thai ,..hole slide imag' infonnatil)ll is sufficient for palhologists to make reliable d'&&JlOS11C decision •. 
1lle .. pub lished studiet have contributed [0 the acceplanee of d[giLa! pathology in di"i~.1 practice: however, more 
~K3reh i. needed to be"er aSKSS clinical capabil itie" 

The following controlled dlnlcal validation studie. were completed during the PY05 pro;ect 

F.I'ALI!.< T/Q.~ OF tl'JlQt£ SUDE 1.11 .. GC 1.II.IIU.~QlIISTOCH 1; « ISTU (/lIe ) 11> TCII,." r.r .. no", IS CN .. uc.'·CISC 

PIIGST .. 1T NccDi.F. BIOl'Sia 
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The UK OIUdy " ........ ig1>Od Co ~ che pathol"'''''J obiJicy co imcrprct IHC Slaininl ill pnmate n«dle b;opsk< by 
romparifls alllOmaced WSI willi uadicional gJas.. Jlid( micTosropy, Addilionally, and ptrhaps more impon2ntly, tbr 
Jtudy wmd cl>< poemcial If'plica!ion of WS I """"'" ~ically d ispel':5OOd hea~h syJlcms, Juch .. UPMC, ... hich 
haJ a single cmrrall HC lab c4aC S01'VeS many hOSj>itaJo. The Jludy cool< plac. in che Division of Anatomic PatholOC 
.c UPMC (primari ly at Shadyside and Pm b}t .... ian flospica ls) and induded .>1IIU.loo fron' UP MC and Johns 
Hopkins University , Th is ~I rospecli v. sludy .,'alualed che i nterp~lal ion of IHC stai ns performed in d ifflcull 
proSt.le biopsies using WS I. n. study incl uded 30 foci "'ilh III C stai ns idenlifled by II>< origlnal patho logi st a, 
boIh difficult and pivotal 10 the fln.1 diagnosis. WSI wert crealed from II>< gla" , Ii d<!s, An evaluat ion form w .. 
dc.ign.-d tocapl ..... dar. in lWO~: I) im<rprellOlion of "hole slid<! imag"', and 2) inl~laliOll ofgla .. ,Ii&, 
DaII in<luded Slain inc~llOlions, doagnoses, and ""' .... p.vamelcn such lSlime reqUIred to dia~ and 
i .... ge/.lide q ... liTy, WSI diaytO>llC validicy " ... 'almo~ perf..:!' for one pathologiSl, ·Iuln ...... uo!' for 1hree 
pachologillS, and 'modmtcc' for one pathoJogiu. Exc<pl for one inllancc, WSlledtnolof,y ....... _ fell to be lhe 
cause of disa~m •• n., Data wu aI$O collttted from OJ( ,~pe-n promocc patho~, Dll.&flOSlic agrftlMl1l bcN"ftn 
lhe 1i ... 1 COMe" .... dia&flO$Cll ofche I1""P and!ho<t ofche domain expe-n was 'almosl perf<'CI', These ....... lls are 
enc:ooraging and com"",,, favorably wllh oth ..... lTortslO QU3n1ify diagnoslie variabilily in surgical pathology, We 
conc luded chat WS I-based l.clmolollY can c"""nlly pennil acCurale inle'Prelalion of I flC II. in. in lhe .. ning of 
diagnoslically diffic ull prOII"t~ biopsios. Comparison of a COnsen, u, diagnosi, 10 a «gold"landard" expen opinion 
abo conflnned w.II-e'lablished r~t thai c. nain d iffic uil cases may defy confidenl diagnosis by • , in gle pachologi't, 
.v.n with glass slid(s. These findings pro>'ido evidence supponing the valid ity of WSt C«lmology for int"'l"etalion 
oflHC in proswc biopsits, and, funb ..... lhese findings .usgC$l thai &velopm""l of other "vinual" lite awlicalioM 
is fusiblt arid should I>< pw-sutd (i...:Juding relev:lnl JpCC,flC .. Iidalion SIlIdics). R .... II$I\Ib>e<juenlly publi>hcd;n 
Human PaIboIogy. 

f'1I0U f( s rcTlo.\ ' E X.u miA rlO.\ · USIM i IrSI ~OR Q UU I n' ~nA,\'('£ 

~ .... of froun «<l ions or inU1l-<>perat;,~ coosullflio ... i. an ;mpurUnl pan of =gel)'. providing critical 
guid.1rcce 10 II>< .urge<ln about margin lIalu. and/or lumor I}'pe ... hil. che pali.nl i, still on the operaling table, 
UPMC re .. arch • ., asseued Ihe .... of WSf for e"" lu>lion of f",,"" secl ion 'pecimens, Five pathologists compared 
the concordance I><lwoon intra-operali>'. and flnal d iagno,i, u,ing WSt lechnology. Twe nty four ent ire ca ... 
(including 47 surgical parts and 391 ' lid<!s) from the genitourinary surgical bench we~ .. I.cted randOll,ly . nd w .... 
scanned by Aperio T.! WSI syslem, Pathologists diagnosed eues u,ing glass slides or WSt. During <.ami ... I;"" of 
lhe speci""", .. pathologiSU eornpl<-Ied the standard QA form and "'1I ... led diagnostic concordance, c""fidtnc., 
case """",Io:<;ty, and lirne 10 complete lhe c .... After six ".~~ .. ~x;mal.ly 20% of the e&>ell ,,'.,.. ",i~ \0 

the .am. pathologim for iIIlr'I~ ",Iiabilily l$>eSIJIIWI. 

Rosults indicaced thai tbt: diagnostic ronfidrnc. for bo<h !hc aJlS> arid WSf inlerprc1alion WIS high, Fift .... uscs 
wilh 234 image, w .... cvallLltcd acTQS.I both conditions with 12 reponed as high """fId • ...:. arid 3 reponed a, 
medium confidwcc, There wert no diS3~mwl' by Il\e palholog)sts, The d iagnosis "'mained unchanged after 
reviewing lhe corrCSpOnd ing WS I or st1l$$ , lidos in atl IS of the .. cases wh ich wor. alll) concordant with th. 
primary diagnosis ;n or;gi ll.1l p.lho logy "'pOn 

This Sludy helped ~fine ~scareh methodologies thaI w ..... If'plied 10 oth .... ,!lldi .. , The scudy indicated thaI 
dlaa;oostic conHdence as ... ~1I1t intra-obscrvcr reliabilily for the WSf appeared high in Ihe caies sclecled for thi' 
UlCSSmwt And, alchough the study "'IS done on * small number of cases, !he resuhs ,,~", tIloCOUnging and 
support WSf "" I .... fut cool in paIbolO!l' pmc:ci<es. C$p«Uolly lOr QA Jludi .. ill "'rgieal pachoIo&Y, Study Inulls 
" ..... Subsequenlly prl'>eJlIed in both an oral and poslcr pre->ent:lbon. 

FIIOU{oo' SE(7ION Q UALlTf A SSL'IIA,\'CE P IWT STt'l)r 
Twe nly d ifflcull case, w.~ sc leceed by. pathologill who did nOi panieipaee in th. readin, oflhe slide images, All 
slides associated with In. cases were scanned usinglhe Aperio Scanscope 1'2. A total of 184 slide, were scanned, 
Four surg ical pathologim vol unteered 10 pani,ipat. in Ih. QA study, A Sur"'}' ,.. .. deve loped lhat recorded tile 
pathologi,l:I' perceplion, of d i' gn""i .. imagei,li<le quality, ca .. complex ilY, diagnoJlic confidenc~, and lime 10 

camplCle cue. The SlUdy design required each panicipant to .icw I () cue< via WSI and I () C&$t$ . ia lighl 
mil:Joscopy. The lO cascs .ic,,'ed via ligln mi~ ... ~ diff"",,,1 than che ..... vic"'ed vUO WSI. Eadt 
panicip-u scheduled on hour oflirne 10 c""",l .. c the lIudy, arid "" h'" patboIogists panldpated in the .Iudy Illhe 
Ame lime. A rnember oflhe .... luasiOllI.am used a Slop w2lch 10 mea<UI'e tbr "mo ... U ofl,rne $pCtII 01\ eacIt ..... 
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The WSI portion of the projt<t wa, not completN by any of the participating patho logi,t, becau,e of a number of 
problem, relating back to study dtSign and impl om~ntation. Study de,ign ilw~' included caSe , election, lack of 
'1ekpathology" training, inconutla~ling ofslideslimages, and ambiguity offro"n section part., The project w.s 
h.lted by Ihe University of PitlSburgh Principal In,'~stigator. Howtoer, many I<sson, were learned during thi' pi lot 
study with de, ign impro'-emenlS incOrp<:lratN into future <,,'aluation projt<lS. 

CONDUCT ItS / ·BMW /,\TER· FACnJrr Q UALITY A J3'V/U"'CE (QAj 
STUdy design and d.ta NllecliO" have ah-eady been discussed in detail i" =Iion 6. Summary of Pro~ .... " 
Preliminary resulls W~rt preS<'T1tN at the Am~rican T elemedicine Association 13'" Annual Intemational Trade 
Meeting and bpoSition . Apri l 6·8. 2008. Seatt le, W A. We have prepami 0"" paper which dis<uslts the use ofthe 
Microsoft Access dal.base as an eva luation tooL This is only now in DRAFT form and will ~ submiltN 10 an 
eva luation or pathology j oumaL 

• f>Itase 3: Compare Robotic Microscopy with WSI for Real Time Consultations 
T el"pathology . llows microscopic image, of stained tissue 'pecimen, and other fonns of visual data t" ~ ,hared 
among pathologists for diagnosi" qu.lity as,urance and training, regardk ss of physical location. Through the 
I MITS Telepatho logy Project, UPMC i. he lping the AFMS cr .... an enterprise T elepathology network. Network 
security certifLca,ions art now in place for the robotic microscope and will be secured for whole . Iide imagin g 
.ySlemS in the ncar fu ture. 

Thi' i, happen ing at a Time when the need for prompt diagMsli( service< in the military i, increasing. Combat 
environments are experiencing thre.ts for the release of biologic. I and infectious agents that could pot~nti3l1y 
cripple our forces. Homeland security has ident ified similar thrtats here in Ih~ U.S, In add ition, the military mu" 
be prepami 10 ,""pond to natural caTastrophes, ,uchfs Hurri cane Katrina, "'ith diagnostic servic~, that can aid in 
re<o'-.'Y and diltase management. 

Through project funding, four roboTic microscope' were ordered for USAF locations in latc Deccmber 2006. It wal 
anti(ipatod that the .. 'y"ems would ~ dep loyed at identifled USAF localion, early in 2007. The rigors of th~ 
DlTSCAP approval process .. , however, ""ten,i,-.Iy dela},.d sy<lem insta llations. DITSCAP certification was 
finally achie",d in September 2007. In".lIation then continued to ~ delayed pending USAF Communications 
Agency $igned Authority 10 COlUlect, AtC was acqu ired in March 2008, Base-level approval .nd configuration wa, 
required next ~fore installation, could ~ scheduled. Robotic micro,copes installat ion, at all four USAF location, 
"-.re complcttJ in Septem~r 2008, 

Although the 'Tali( image and robot ic systems are basic to a T.I,pathology network, both syst~ms haoe limited 
applicati on, and built·in (onstraints. The exten,ion of the", technologies into ""«)I day practice is restricted. Stalic 
image system, have num~rou, restrictions but perhaps the mo" important i, that single field, camera-on-microscope 
sy,tems cannot d""umentlh~ entire ,Iide and fore .. the pathologist to spend valuable time finding and capturing 
lim ited field, of int,"",SI and th~refore nece"iTa'" highly .rained individuals on both end,. 

Robotic system, have proven to be successful in promoting digital pathology and they are expected to ~ of ,'alue in 
the USAF environment. Th~y are, however, real·time, remOte control sysT~ms that require hand,-on involvement at 
the scope , ite with ",.I·l ime coordination by the remote pathologist on the diagnosing .ide, A, part ofth~ core 
operations, robotic systems do not provide permanent image . torage. 

Whole .Iide im.ging '}'$l~ms are the most promising for advancing digital pmhology with in th~ AFMS and 
dsewhere. These 'y,tems r"pr~sent a series of technologies for capturing an enlire glass microscopic , Iide at high 
reSOlution, storing this image on a server, and displaying the image on demand oYer a broadband n~,,'Ofk. Like 
robotic .ys!ems, the user has .ccess to the entire histOlogi( section and can " pan and zoom" across the "digital slide" 
.. dc$ired, thu, ,imulating the exam carried out on the microlcope . Li ke stat ic image systems. the whol~ slide 
image i, persistent, can be "",hived for future use, and can bt int~grated with other ele<lronic data (such as 
pathology rtpOrts or laDoratOf)' infonnat ion ,ystem.), Most importantly, because wh"le slide image capture i, done 
automatically by roDotic scannm, i! can be done "behind the scenes" and does nm require .echnical imaging skill' 
on the part of th~ pathologist. It i, mort important th.n evor that we continue to ,upport thiS iniliat ive 
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F<>f the USAF to ... ali .... t~ pOtentiol of digital pathology t«hnok>gies, " 'e recommend the purtllase of wbok .Ii~ 
imaging scanning Iys~m$ for e""h major mMical f""ility within the AFMS, With a suitable n",,,'ork of digital 
<y<tenu in ploco, ... ~arth ond de,'elopmrnt "",i,iti.s can ~ ConductM 10 advance knowledge of digital pathOlogy 
applications and practices. particularly wit~i" tk military, 

In t~ emerging wood of digital pathology. ;1 is important to ha,'e a dtfinitive stndy that compares si~-by-.i~ real· 
time roboIi<: Telepathology wilh WS]·based Telepathology, The goal ofthi, evaluation proje<l was to delermine t~ 
utility ofrobotic micros<opy for .... I·t ime consultat ion in t~e USAF, and compare it with tho u, ility of WSI 
COIISultation, The Uni,'ersity o f Pinsburgh Evaluat ion Team dtsigned a resear<~ study to compare the merits of 
robolic microscopy .ys'em. with whok slide imaging system,. 

Study design and data colleaioo hav. al .... dy ~"" diS<\ls .. d in detail. 
We plan to subsequently publish results in an appropriate journal, 

2, Protocol Outcome, Summ.ry: 
The Telepathology projea, have been ,u«essfully implemented .nd ... ,ullS are encouraging. Primary goals indude 
e>'aluation of WSI and roboIic microscopy as polenlial platform. for USAF pathology, USAF advocates and leaden 
f<>f digital pathology are working to StTat.gi .... integrat;oo of digital pathology into the AFMS, It is hypOthuitt<l 
that digital 'lides can be effeaiv.ly impl.mented "'i'hill exi"ins ,,-orkflows, and will be u .. fill in e<1ablishing 
timely inter.f""ility diagnoses ond consultation, across multi-facility health syslem" In ,ummary. Cllrrent 
T elepot~ology .y.tem., especially whole .Iide imaging, are c.pable of providing u .. fililevel, o(surgical pO!holog~i 
rtv iew, across distributM he.lth systems and they will only imp<ove over time. 

-c IFTH I S IS A FINAL RF.I'ORT PROC[F.1l 10 ~ 9 .. 

i. ProlOcolChanges : 

• __ No chang" are anticipated and the project "' ill continue as previously appro,ed by the I RI). 

,. __ Changes .... anticipated as dtocribed belo", (iJe:,T'Tip'ion , 
c, W~ do you anticipate I'CSing or "'pantt ing? ________ ({/!Jeri [)(ll~) 

8. Proto<ol Pononncl Chang .. : 

Has th ... been any Principal or As.sociat. lnv.stigotoo- {PI/All change, since Bl'l'nlVal of protocol or the I.'t 
cootinuation ... ,'iew'l __ '" _ No, If yes., complm the following 5«tions (AdditiOM!bc lrtion'l. For PlfAl 
changes., indica,. whether or not the IRB appro,-.d thi' change, 

a. Add itio ns: 

b. [)Cletlons: 

9. SIOtU. of Appro.-ed Funding: 

., Funding from Ihe Surgeon General Office (SGO) in the amOunt of$: __ c''-__ ''''' .pproved in my 
",-iginol protocol. I have utili .... d $ I) of Ih.", fundS to date 

b. Request funding in the amount of $ Q for FY Q2 in addition to amounl originally O{>Proved_ 
Ocscribe or ilemi .... heR, or atuch a separate ,he.t 

c. 1 Mse r«ei,'ed External Rcsources to ,upport thi' study in the form of: (dtscribe .Il tho~ applicable 
loaned equipment, con,umabl. ,upplie" drugs from a non-DoD sour<e, and!",- fund, from an .. mnal sourtc. in this 
case gi'" the name ond .moun,) 
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The UPMC",,", i$ suppOrted by funding from tn. U.S. Air Force administered by!he U.s. Anny Medical 
Research Acqui, itio n AClivity (USA MRAA). 820 Chandler SU·"et. Fort Detrick MO 21702_501 4 . Comract 
No. DAMO 17-03_2-00 17. Funding pr-ovi<lc-d by AFISGR i. from a withhold taken from the appropriat ion 
for this PU'P"S" prior to .", .. ding this cOn\faCt n-.. content o f the inf<>nnation does nM necessarily reflect 
th< position ,.. policy of the U.S . Government and 00 offoeia l endorsement should hc inferred. 

10. Pub lk • • io noiPr-ese n.a tion " '" wa rd, 
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Imm·<>bUrl'e, Reliability of Whole Slide Image. In Palhology Quality A."'''aIIce Stud;e. United States and 
Canadian AcademyofPalhology "'nnual Mffiing, March 2007. San ~iego. C .... 

Parwani, ... V; Suh, N; 110. J; G rzybicki, 0; Anthony, L; and Juk ic, DM (2007). Whole Slide Imaging and 
TelefX1lhologyfor Inleroperalive Frozen Section Examinalion , A merican Telemedicine ASs«iat ion 
International Meeting and TradesJ>ow. May 13-15. 2007 Nashville, TN. 

Silo,,-ash. R .. Wilson. R., Grzybicki, D .. & Ant hony. t, (2007). Imprm'mg Siudy ~;gnamJ Tech"ique in Whole 
Slide Imaging Studies, American T el.med iCine A"ociation Intern.t ional Meeting and Tradesho", . May 13· 1 ~, 

2007, Nashville. TN . 

Silo,,·ash. R., Anthony, L., Wil"",. R., & Grzybicki, O. (2007). Introducmg Digilal f'alhology 10 Ihe Ai, For"" a 
he ... ·ew of Infru-facility QA Siudios, Ad vancing Practice, In' tru«ion, and InnQvation Through Infom\Jtics 
Conference. Stptember 9-12, 2007. Pittsburgh. P.o.., 

Fine. J.; Grzybi,~i, O.M.; Silowash. R.; Ho, J., GiThcrtSon, J,R., Anthony, t.; Wil ... n. R.; P"",'ani, A. V.; Bastacky, 
S.I.; Epste in. J ,E.; and Juk ic, O.M. (112 008 )El'Oluation of Whole Slide Image ImmunohiJIoc!temiSiry illl"p'Ofa'!;on 

in Chall.nging p,o.tat<! NuJj .. Bi0p3ies. Human Pathology 19: 564·2 

Ctcil, RA .. Jukic. OM., & Zahn<:. RC. (2008). Pathology &/ucallon '" a Web Application: an A<kanced Tool for 
the Future Palho/ogi>1 United State< and Canadian Aoademy o f Pathology Conference . Marth 1·7. 2008, Denver, 
co. 
Silo ... ash. R .. Wilson. R., Grz}'bicki. D .. Anthony. t ., & Zalme, R. (2008). EI'alumion Results for a CoilabO/"O/;w 
Digilal Slide Quality Anura""" Siudy. Am",ican T d emedicin. A,,<)Ci'li on 13 - Annual In ternat ional Trade Meeting 
ond Expo,ition. April 6·8. 2008 , Stauk, W A. 

I I . C<rtifica tion of P rin~i pa llnl·es'ig. tor 

My ,ignature ccrtifi", that the above titled rescru-<:h has hctn conducted in full complianc~ with the HHSIFOA 
Regulations and IRS requiremcnulpolicie, go"eming human subj<'Ct rescru-<:h. I undtntand th •• a Progress Report 
is required in order to ma intain con'inuotion aWol·al and any change, in the study/mC1bQ<lology must hc approved 
by the IRB prio r to implementa, ion. If the $Iudy has nev,", hctn in itiot,d and T am requesti ng tennina, ion (Item S.c, 
above). my .ignature certif .. , .his rcqu<St. If the 'lUdy i. complel<d (I tems S.d. & 6 .c. abo .. e ) and I am ""l uc$ling 
closure. my .ign,'ure c<rtifiC$ that the information provided on thi' form represents an accurate final report. 

Rohcrt C. Zalme. Colonel, USAF, IX 
Oral and Maxillof~ial Pathologist 
Keesler Medical Center 
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